That of hyperactivity was 10.1% for boys and 3.3% for girls, and that of emotional disorders was 10.2% for boys and 10.7% for girls. However, these data are not consistent with DSM-based estimates as used in older children. his colleagues (1996, 1998 ) monitored a pediatric sample (2-9 years of age) with the aim of identifying risk factors for the development of psychopathology. In the absence of a structured interview for preschool children, diagnoses were based on "best estimates" and varied from less than 1% for each emotional disorder to 2% for attention-deficit/hyperactivity disorder (ADHD) and 16.8% for oppositional defiant disorder. A limitation of this study was that the children belonged to a pediatric primary care sample, so that results could not be generalized to a community sample.
Another limitation of published studies is that prevalence estimates were generalized to the responder groups only. In most studies (Anderson et al., 1987; Costello et al., 1996; Lavigne et al., 1998) , sex, age, race, social class, and marital status were compared among responder and nonresponder groups to determine the similarity of the groups. Potentially important risk factors, such as parental occupation, however, were not compared and psychopathology in the nonresponder group was usually not estimated.
Many variables seem to be associated with early pathways to problem behavior (Campbell, 1995) . These can be divided into child, family, and environmental risk factors. Concerning the child-related factors, Stevenson and colleagues (1996) showed that it is important to investigate child characteristics. Furthermore, low parental occupation (Campbell, 1995; Kalff et al., 2001) , smaller family sizes (Lavigne et al. 1996) , single-parent families (Lavigne et al., 1998) , low maternal age at delivery (Orlebeke et al., 1998) , and cigarette abuse during pregnancy (Weissman et al., 1999) all seem important family-related risk factors. As regards the environment, Offord at al. (1987) reported more problem behavior in urban versus nonurban areas. In this paper a prediction model used these risk factors to estimate the prevalence of psychopathology and comorbidity in a population of Dutch children (including both responders and nonresponders) aged 6 to 8 years.
METHOD
This report is part of the "Study of Attention Disorders in Maastricht," which involves a prospective population study of the precursors of ADHD (Kalff et al., 2001) and was in accordance with the guidelines of the local ethics committee. To maximize our study goals within a reasonable budget, we used a two-stage design as described by Shrout et al. (1986) .
SUBJECTS AND PROCEDURE
Stage 1: Months 1-9
In the first stage of the study, all parents of children in the second grade of normal kindergarten schools in the south of the province of Limburg (The Netherlands) were approached by Youth Health Care to participate in the study. This national organization is responsible for performing a periodic systemic health examination for all children in the region. The response rate is 98%. School doctors perform this examination and they are allowed, by law, to use the medical information gained anonymously for epidemiological research purposes. The parents of 1,317 (57.5%) of 2,290 eligible children agreed to participate in the study and completed the Child Behavior Checklist (CBCL) (Verhulst et al., 1996) . Three groups were formed on the basis of the CBCL results. The first group (E, "externalizing problems") consisted of all children with CBCL Externalizing scale scores above the 90th percentile and/or with CBCL Attention Problem scores exceeding the 95th percentile (n = 173). The second group (I, "internalizing problems") consisted of children with Internalizing scale scores above the 90th percentile and who were not members of the first group (n = 59). The third group (N) consisted of 1,080 "normal" children whose CBCL total scores were below the 90th percentile and who were not members of group E or I. Only five children could not be categorized because they did not belong to one of the problem groups (groups E and I) and their total scores were above the 90th percentile. Because of its small size, this latter group was not included in the data analysis.
Stage 2: Months 15-25
The children of groups E and I were recruited for follow-up. Each of the children in these two groups was matched with one child from the normal group on the basis of sex, age, and school. The parents of these children were invited to attend a structured child psychiatric interview about their child, the Amsterdam Diagnostic Interview for Children and Adolescents (ADIKA) (Kortenbout van der Sluijs et al., 1993) , and filled in a questionnaire assessing their need for help. The parents of 403 children (89%) took part (233 boys, 170 girls): 150 children from group E, 54 from group I, and 199 from group N.
At the time of the interview, the children's ages ranged from 6.4 to 8.6 years (mean = 7.1, SD = 0.4). In 89.6% of the cases the mother of the child was interviewed, in 6.4% of the cases the father, and in 4.0% of the cases another caretaker.
MEASURES Stage 1
Child Behavior Checklist. The CBCL was developed by Achenbach and Edelbrock in 1983 and translated and revised by Verhulst et al. (1996) for the Dutch population. It is used as a screening instrument, and previous studies have demonstrated its usefulness in detecting children with and without behavioral problems according to their parents (Steingard et al., 1992) . Two broad-band scales (Externalizing and Internalizing Problems) and a Total Problem score can be composed. The CBCL also yields several subscales, one of which (Attention subscale) was used in the present study.
Demographic Information. The first set of variables, collected from the medical records of all responders (n = 1,317) as well as from a random sample of 200 nonresponders, consisted of child characteristics, family variables, and environmental variables. Child characteristics were (1) age and (2) sex. Family variables were (1) parental occupation, which was scored on a 7-point-scale, ranging from low-skilled to scien-tific labor (DGA, 1989) (For the present study, this scale was reduced to three levels: low [1, 2, and 3], middle [4 and 5] , and high [6 and 7] . Housewives and househusbands were coded separately and entered in the low-level occupation category.); (2) country of birth of the parents; (3) number of children; (4) position of the child in sibship; (5) family status; (6) maternal age at delivery; and (7) paternal age at delivery. Environmental variables were (1) living area (urban area of Maastricht versus surrounding villages) and (2) school the child attended.
In addition, a second set of variables, which were determined for randomly drawn groups of 200 responders and 200 nonresponders, concerned pregnancy-related problems (cigarette abuse during pregnancy and postpartum difficulties of the child) and psychosocial and physical findings reported by the school doctor. These variables were collected anonymously from the medical records at the Youth Health Care. Information about the distribution of both sets of variables is shown in Table 1 .
Stage 2
The ADIKA (Kortenbout van der Sluijs et al., 1993) is the translation of the Diagnostic Interview for Children and Adolescents (DICA) (Herjanic and Campbell, 1977) , which is based on DSM-III-R criteria (American Psychiatric Association, 1987) . The reliability and validity of the DICA are reported to be good (Reich, 2000) . DSM-IV criteria (American Psychiatric Association, 1994) were used for diagnosing ADHD (Westereich, internal publication, 1998) . In addition to children with ADHD, children in whom ADHD symptoms were present but in fewer than two situations were considered "borderline ADHD."
Three skilled interviewers administered the ADIKAs. They were trained and supervised intensively by a senior child and adolescent psychiatrist and were blind to the CBCL screening results. Diagnoses were generated from the coded ADIKAs by a computer algorithm ignoring hierarchical DSM criteria (Rozendaal, 1998) .
The prevalence rates for the different ADIKA diagnoses were calculated separately, as were prevalence rates for combinations of diagnoses that define five major domains of childhood psychopathology. The clustering is based on common sense, namely (1) "attention problems," which includes ADHD, inattentive, hyperactive, and combined type, and "borderline ADHD"; (2) "mood disorders" including major depression, dysthymia (at present and past, with and without an underlying life event), and bipolar disorders; (3) "anxiety disorders," namely, overanxious disorder, avoidant disorder, phobias, and posttraumatic stress disorder; (4) "conduct/oppositional defiant disorders," which encompasses conduct disorder and oppositional defiant disorder; and (5) "disorders of elimination," namely, functional enuresis and functional encopresis. Autism, psychosis, and somatization problems were excluded because they occur too infrequently in the general population to be identified reliably in this study.
As Bird et al. (1990) have suggested that estimates of the prevalence of disorders are more meaningful when they are related to severity criteria, part B of The Assessment of Family Stress (Wels and Robbroeckx, 1996) was completed by parents and related to the prevalence of the ADIKA diagnoses. This part of the questionnaire was developed to determine the need for help.
STATISTICAL ANALYSES
The estimated prevalence of the different ADIKA diagnoses in the selected sample of the responder group (sample 1, n = 403) was extrapolated to the entire cohort (N = 2,290) for two reasons (Fig. 1) . Sample 1 was selected on the basis of the outcome of the CBCL and matched for age, sex, and type of school (see "Subjects and Procedure"). Because of this selection, the prevalence of the ADIKA diagnoses within this selected group is not applicable to the entire responder group (n = 1,317). Moreover, the prevalence of the ADIKA diagnoses in the nonresponder group (n = 973) is not necessarily the same as that in the responder group. To compensate for these biases, the ADIKA diagnoses were calculated in two steps. The procedure used is based on the assumption that the outcomes for the nonresponders are "missing at random," given the background characteristics used in the prediction model as suggested by Little and Rubin (1987) and Schafer and Schenker (2000) .
Step 1: Estimated Prevalence of ADIKA Diagnoses in the Responder Group
The probability of different ADIKA diagnoses, given a certain outcome on the CBCL, was determined by using a logistic regression model. Age, sex, and type of school were taken into account to adjust for the sampling design (see "Subjects and Procedure"). Because these probabilities were estimated for each child in the responder group, the average of these probabilities is an estimate of the prevalence of the different ADIKA diagnoses within the entire responder group.
Step 2a: Estimated Prevalence of CBCL Group Membership in the Nonresponder Group (n = 973)
To estimate the prevalence of ADIKA diagnoses in the nonresponder group (n = 973), the prevalence of CBCL group membership (external- izing, internalizing, and normal) had to be determined. Stepwise logistic regression analyses of the data for the random sample of 200 responders (Fig. 1) were used to generate two models. For this purpose all variables given in Table 1 were used and Hosmer and Lemeshow's goodness of fit was decisive in generating the best fit (Hosmer and Lemeshow, 1989 ). The first model was used to calculate the probabilities of membership in the problem group (including both the externalizing [E] and internalizing [I] group). Subsequently, the second model was used to calculate the probabilities of membership in group E or group I. Combinations of both models made it possible to calculate the probabilities of membership of the three separate CBCL groups (externalizing, internalizing, normal), conditional on the set of variables found in the models stated above for the random sample of 200 nonresponders. The product of the mean of these probabilities and the number of children in the nonresponder group (n = 973) was used to calculate the CBCL group membership in the entire nonresponder group.
Step 2b: Estimated Prevalence of ADIKA Diagnoses in the Entire Cohort (N = 2,290)
The estimated prevalence of different ADIKA diagnosis in the entire nonresponder group was calculated from the estimated CBCL group membership for these children. Finally, the prevalence of the ADIKA diagnoses in the entire cohort was calculated by summing the prevalence in the responder group (step 1) and in the nonresponder group (step 2b).
Comorbidity
We followed the same procedure to estimate the comorbidity rate, concentrating on "Attention Problems" and "ADHD" separately, in relation to the other four domains. Both expected and observed comorbidity rates were calculated. Expected comorbidity was calculated as the product of the prevalence of the two disorders in the sample, on the assumption that these types of disorders were statistically independent (Bird et al., 1993) .
RESULTS
Step 1: Estimated Prevalence of ADIKA Diagnoses in the Responder Group Table 2 shows the estimated prevalence of ADIKA diagnoses in the responder group. Rates will be discussed under step 2b.
To predict the prevalence of CBCL group membership in the nonresponder group, logistic regression identified three main predictors that distinguished between the "problem" (externalizing and internalizing) group and the normal group of the CBCL. These variables were low parental occupation (odds ratio [OR] = 3.5, 95% confidence interval [CI] = 1.3-9.3), followed by cigarette Note: Values in parentheses represent prevalence estimates when need for help was considered. ADHD = attention-deficit/ hyperactivity disorder; OCD = obsessive-compulsive disorder.
abuse by the mother during pregnancy (OR = 4.0, 95% CI = 1.4-11.1) and attention deficit according to the school doctor (OR = 4.2, 95% CI = 1.7-10.2). Logistic regression identified the school (urban versus nonurban) which the child attended (OR = 1.9, 95% CI = 1.01-3.58) and low parental occupation level (OR = 2.5, 95% CI = 1.2-5.3) as factors that distinguished between the externalizing and internalizing problem groups. On the basis of these variables, there were 142.15 children (76.96 boys, 65.19 girls) Step 2b: Estimated Prevalence of ADIKA Diagnoses in the Entire Cohort (N = 2,290)
In total, 45.2% of the children in the entire cohort initially met the requisite DSM-III-R (DSM-IV for ADHD) criteria for at least one disorder ("borderline ADHD" was not considered because it is not a real diagnosis). Twentyfour percent had a single disorder and 21.0% had two or more. Most parents (93.3%) did not believe they needed professional help. When considering the need for help, the percentage of 45.2% decreased to 5.7%. More parents of children with two or more problems reported needing help than did parents of children with a single disorder (4.2% versus 1.5%).
The estimated prevalence rates of ADIKA diagnoses in the entire cohort were quite similar to those in the responder group (Table 2 ). The most prevalent disorder was phobia, followed by borderline ADHD. The male-female ratio was greatest for disorders of elimination, followed by attention problems. Only a small proportion of parents thought they needed professional help; the discrepancy between the prevalence of a disorder and the reported need for help was greatest for disorders of elimination and anxiety disorders. Table 3 shows both expected and observed comorbidity estimates for separate domains combined with attention problems and ADHD. Attention problems as well as ADHD were most often associated with anxiety and conduct disorders. Disorders of elimination were observed as often as one would expect when these types of disorders were statistically independent.
DISCUSSION
This article reports the prevalence and comorbidity of a number of common DSM-based disorders in a population of 6-to 8-year-old children. The study had a prospective design, and scores on the CBCL were used to select the children. To generalize the CBCL data to the entire population, a prediction model was used that included the most important child, family, and environmental characteristics. Low parental occupation, attention deficits in the child, and cigarette abuse by the mother during pregnancy differentiated significantly between the problem group (E + I) and the normal group. These findings confirm previous findings (Campbell, 1995; Kalff et al., 2001; Orlebeke et al., 1998; Stevenson et al., 1996) . As found by Offord et al. (1987) , also here school type (urban/nonurban) was identified as significant information for distinguishing between the externalizing (more urban) and internalizing groups. Attention deficit, as observed by the school doctor, was not an independent variable but was just a symptom of many underlying problems. This report, however, underlines the importance of this symptom in the prediction of problem behavior. Note: ADHD = attention-deficit/hyperactivity disorder; O% = percent observed comorbidity; E% = percent comorbidity expected as types of disorder were statistically independent.
To date, prevalence studies have included only the variables sex, age, social class, and country of birth of the child to compare responder with nonresponder samples. Other characteristics, such as attention deficits, pregnancy-related problems, and school variables, have not been taken into consideration, probably because it is difficult to obtain this kind of information from the nonresponder group. A major advantage of our research design was that we had the cooperation of the school doctor and were able to use information from the medical records. With this method, however, the prevalence rates in the responder group and the entire sample were very similar.
Although most prevalence estimates were quite comparable with those of other population studies (Anderson et al., 1987; Bird et al., 1993; Costello et al., 1996; Feehan et al., 1994; Fergusson et al., 1993) , there were some important differences. A substantial number of children in this study met criteria for at least one diagnosis. However, a vast majority of the parents reported not needing any help. Also, Fergusson et al. (1993) and Jensen et al. (1995) reported important decreases in the prevalence of disorder after investigating the need for help; however, our decreases were even higher, which suggests that the parents of younger children are less inclined to ask for help. This raises doubt about the severity of some of the DSMbased diagnoses in this young age group. However, it is important to realize that a parent's judgment of the need for services may be unreliable and affected by many factors, which may lead to an underestimation of the frequency of some conditions (Jensen et al., 1995) .
There was a high prevalence of anxiety disorders (23.8%). Phobia, as major contributor to any anxiety disorder, had a prevalence of 21.8%. Because of the young age of the children the most important phobia, darkness, probably does not reflect a disorder but can be regarded as a part of normal maturation. Other authors also doubt the validity of DSM in diagnosing clinically relevant anxiety disorders (Ezpeleta et al., 1997) . Thus it has been suggested that "anxiety syndrome" should be redefined to enable a more clinically relevant diagnosis to be made (Steingard et al., 1992) .
The prevalence of borderline ADHD, in which affected children had ADHD symptoms but in fewer than two situations, was 19.1%. Swanson and coworkers (1998) reviewed the literature and reported the prevalence of ADHD to range from 1% to 24%. The prevalence of ADHD (3.8%) in our cohort is in accordance with that mentioned in DSM-IV (American Psychiatric Association, 1994). The relatively high prevalence of borderline ADHD may explain the high prevalence of ADHD found in earlier studies, because if investigators paid insufficient attention to the pervasivity criteria for ADHD, they may have grouped ADHD and borderline ADHD together. Another point of interest concerning the attention problems in this study is the male-female ratio. Although population-based studies of ADHD are relatively scarce, the DSM-IV (American Psychiatric Association, 1994) reported a male-female ratio of 4:1, whereas we found a ratio of 2:1. This is probably because ADHD may be underestimated in girls because ADHD girls in the general population tend to be less impaired than ADHD boys (Gaub and Carlson, 1997) .
The estimates of comorbidity with ADHD were comparable with those in other studies (Angold et al., 1999) . Anxiety disorders and conduct disorders were the most important comorbid diagnoses of both attention problems and ADHD. Comorbidity concerning disorders of elimination was not higher than expected as these types of disorder were statistically independent. Although the current literature is not univocal concerning this point (Barkley, 1998) , this population study supports the hypothesis that children with ADHD do not have problems with elimination more often than other children.
With respect to the generalizability of the findings, it is important to remember that this study included only those children who attended normal kindergarten schools in the south of the province of Limburg. Although this part of The Netherlands is quite comparable with the rest of the country, there are some important differences. Compared with the northwest of the country, there are few foreign-born families in the south of Limburg, and, because the capital of Limburg (Maastricht) has a university, inhabitants are relatively well-educated. All schools in The Netherlands are public; private schools do not exist. However, our data do not apply to children who attend schools for special educational needs (about 5% of all schoolchildren); if these children were to have been included, the estimates probably would have been higher.
Limitations
A major limitation of the study is the lack of multiple informants. Structured interviews of the children themselves and their teachers were not feasible. The reason for interviewing only the parent of the child, however, is that information provided by young children is considered unreliable (Edelbrock et al., 1985) . Previous studies found that parents are better informants for externalizing disorders than for internalizing disorders (Ezpeleta et al., 1997; Fergusson et al., 1993) , which means that the prevalence of internalizing disorders may have been underestimated. Furthermore, Gomez and his colleagues (1999) reported that parents tend to diagnose ADHD more often than do teachers, which would imply that the prevalence of ADHD was overestimated in our study. Although the prediction model was able to estimate the prevalence of ADIKA diagnoses in the nonresponder group, the low response rate (57.5%) is still a limitation of the study. Furthermore, some potentially important variables, such as family income and the psychiatric state of the parents, were missing. Although these variables are associated with child emotional and behavioral disorders, our study design was limited to information available from the medical records of the children, which did not include these variables.
Clinical Implications
To our knowledge, this article is the first to report prevalence estimates according to structured interview in the age group 6 to 8 years. In comparison with prevalence estimates in older children, the most obvious finding in this study is that the ADIKA seems to overestimate some of the diagnoses in this young age group. On the other hand, the major decrease in reported diagnoses after considering the need for help may also indicate that parents of young children with problem behavior are less likely to seek help. Because of this, the number of young children with psychopathology who visit a clinic may be much lower than the actual number in the general community. School doctors in particular should be aware of this, so that psychopathology can be identified earlier. This, in turn, could lead to subsequent treatment and may prevent further difficulties.
